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Does voltage ripple affect DC-link capacitance in automotive traction voltage source inverters?

Abstract: The voltage ripple is the predominant dc-link capacitor design parameter in automotive traction
voltage source inverters. Thereforethe reduction of the voltage ripple results in the decrease of the dc-link
capacitance.

How DC-link voltage ripple amplitude is cal culated?

The dc-link voltage ripple amplitude is calculated in Refs. [23, 24], and the dc-link capacitor design is
proposed based on the dc-link voltage switching ripple requirements for five- and seven-phase inverters,
respectively. The impact of the number of phases on input current ripple has been analysed in Ref. .

What is the output current ripple of inverters?
Regarding the output side of the inverters, the output current ripple is studied in terms of root mean square
(RMS) minimisation and its maximum peak-to-peak value [4 - 7].

Does diode reverse recovery affect DC-link current and voltage ripples?

In this paper, a proposed method is developed by consider-ing the inverter antiparallel diode reverse recovery
to analyze the dc-link current and voltage ripples, and the impact of diode reverse recovery on the current and
voltage ripplesis evalu-ated.

Do DC-link current harmonics affect voltage ripple?

Hence, the dc-link current harmonics are analyzed for different sets of operating points and their effects on the
voltage ripple are explained. Furthermore, the similarity of the dc-link rms current for these two modulation
schemes is described.

What happens if DC-link voltage ripples?

The dc-link voltage ripple can lead to an increase in electric losses,an excessive rise of the motor
temperature,the appearance of the torque pulsation etc. . In general,a large dc-link capacitor can significantly
reduce the voltage ripple,and smooth dc-link voltage can be obtained.

High DC ripple. The inverter will shut down if it detects atoo high DC ripple. The LEDs will signal shutdown
due to high DC ripple. The inverter will wait 30 seconds and then resumes operation again. If after 3 restarts,
the DC ripple voltage is still too high, the inverter will shutdown and will not attempt to restart again.

When using larger stacked ceramics for switch mode applications, the manufacturers’ software will usually

provide an alert when the self-heating or ripple voltage itself becomes excessive at low frequencies, and may
asogive...
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Direct torque control (DTC) of an induction motor supplied by a voltage source inverter is a ssmple scheme
that does not need long computation time, can be implanted without speed sensors and is insensitive to
parameter variations. ... e off is an order of magnitude larger than e on. For a diode, the switch-on losses are
effectively zero. The....

The larger the losses are, the poorer the inductor acts as an energy storage element. Total Resistance Reactance
RL RX QSSL =... afect the output ripple voltage. The output ripple voltage can easily be estimated based
on the inductor ripple current (?1 L) and output capacitor ESR. Therefore, a capacitor with the lowest

should behave as an existing inverter in terms of the dc bias voltage and ripple current waveform of the
capacitor. The authors of this paper have proposed a new evaluation circuit using a small inverter for de-link
capacitors used in a high-power three-phase inverter [9, 10], which presents the equivalent

Fig. 2. PWM Ripple Current Flow The output voltage of a single totem pole or leg is a series of PWM signals
with the amplitude of either the bus voltage or bus common as shown in Figure 3. The output voltage Vout is
shown for a voltage inverter and a motor drive inverter. The output voltage Vout, is defined by the following
eguation;

1-Input Voltage and V oltage Ripple The input voltage and acceptable voltage ripple are critical in determining
the capacitor size. The capacitor helps maintain the desired voltage level by reducing the ripple generated by
the inverter"s switching operations. 2-Power Rating of the Inverter The inverter's power rating determines
how much ...

This paper presents the voltage ripple analysis of the voltage source inverter under the modulation methods of
SPWM and SVPWM. The results show that the DC-link voltage ripple has special patterns which relate to
switching frequency, modulation ratio, output current ...

much bigger than filtration capacitor; therefore, by the Kirchhoff law, a much bigger current would be
conducted by the battery than by the filtration capacitor. The frequency of the AC ripple current follows the
frequency of the ripple voltage. Figure 8: Float current ripple PWM ups. Scale: 5A / 0.4mS Figure 9:
Unbalanced AC load Discharge ...

In general, alarge dc-link capacitor can significantly reduce the voltage ripple, and smooth dc-link voltage can
be obtained. As a consequence, the dc-link capacitors are often oversized. Such heavy and bulky capacitors ...

Ripple Voltage Requirement. The second role of the DC Link capacitor is to smooth DC voltage fluctuations
and "stiffen” the DC bus. Thisisimportant because any voltage ripple on the DC bus shows up as current ...

The elimination of 120 Hz ripple of fuel cell current pays the occurrence of small ripple on the dc link voltage.
It is permissible because this voltage ripple arises just below 10 V pp when a capacitor of 1650 uF is applied.
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In addition, the dc link voltage and inverter output current are well regulated by the inverter controller.

Other high-voltage gain topologies that also exhibit input-current ripple mitigation include [3], [29], [30],
[31].There exist other remarkable solutions to decrease the input-current ripple, see for example the passive
filter based on tailored coupled inductors proposed in [32], and the double dual boost converter (DDBC),
which wasinitially proposed to be implemented in FC ...

In this paper, with three-level voltage inverter as the study object, the ripple current of the inductor current in a
switching period is analyzed. And the maximum of the current ripple ...

The formula for the ripple voltage of the flyback converter is as shown in Equation (1). The following briefly
introduces the parameters related to the ripple voltage. It is known that the ripple voltage is inversely
proportional to the output resistance(R), the output capacitor(C), and the switching frequency(f), but it is
proportional to the ...

The full wave rectifier circuit consists of two power diodes connected to a single load resistance (R L) with
each diode taking it in turn to supply current to the load.When point A of the transformer is positive with
respect to point C, diode D 1 conducts in the forward direction as indicated by the arrows.. When point B is
positive (in the negative half of the cycle) with respect to point C ...

Here, the analysis of the DC-link voltage ripple in five-phase PWM voltage source inverter is presented, with
the reference to continuous symmetric centred PWM modulation (i.e. SVM). ...

Output ripple voltage is the composite waveform created by the ripple current of the inductor flowing through
the output capacitor depending on electrostatic capacitance, ESR, and ESL. It can be calculated by the
following equation. ...

inductance, because the impact of the current ripple is different between two-level and threelevel - inverter. In
this paper, with the three level voltage inverter using space vector pulsewidth modulation (SVPWM) as the
study object, the ripple current of the inductor current in a switching period is analyzed. Based on the
traditional LCL filter

prevent high-frequency components from the switch mode inverter from polluting the mains voltage. The key
selection criterion for the aluminum capacitor is the required ripple current. The ripple current consists of two
components, a low-frequency ripple (50 Hz to 200 Hz) from the input and a high-frequency component from
the inverter,

of Eq. (6-27) becomes smaller, resulting in alarger output voltage. The boost con-verter produces a n output

voltage that is greater than or equal to the input voltage. However, the output voltage cannot be less than the
input, as was the case with the buck converter. As the duty ratio of the switch approaches 1, the output voltage

Page 3/4



. The larger the inverter voltage the larger

-
G
Rs5os 0
el

goesto

How to obtain accura te ripple values becomes the most important part in ripple measurement. This article will
introduce the practical method of output ripple voltage measurement to check the performance of DC-DC

power converters. Keywords: output voltage ripple, ripple measurement, DC-DC power converters Created
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inverter, however the study involving multi-level inverter is much less. In this paper, with three-level voltage
inverter as the study object, the ripple current of the inductor current in a switching period is analyzed. And
the maximum of the current ripple is achieved, which contributes to the design of LCL filter.

The simultaneous input-current- and output-voltage ripple mitigation under a fixed but otherwise arbitrary
selection of the converter”s input-to-output voltage gain is the main ...

That means, at no load condition, the TR obtained in DTC of two-level inverter is 9, DTC of NPC-TLI
inverter is 0.048, and that of the proposed DTC method is0.047. TR in three....
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